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(54) CONTROLLER 
(57) Abstract: 

PURPOSE: To realize stable controllability by providing 
a means changing a parameter of a robust stabilizing 
compensation means based on the arithmetic operation of 
an arithmetic means to the controller. 

CONSTITUTION: A desired value generating means 16 
generates a desired value xr for a relative displacement 
operation and gives it to a stabilizing compensation 
means 14. Then a deviation (e) between the desired value 
xr and an actual relative displacement (x) is fed to a 
robust compensation device 14. Then a test signal 
generating means 17 generates a test signal at the 
initializing state and periodically thereafter and gives 
the signal to a control system for a stepper. A test 
output signal detection means 19 detects a test output 
signal with respect thereto and gives it to an 
arithmetic means 18. Then the arithmetic means 18 
operates a parameter for a stabilization compensation 
means 15 based on the information and parameter 
variable means 20, 21 change automatically the 
parameter for the stabilization compensation means 15. 
Thus, the ununiformity of the control performance due to 
position is avoided and stable control performance is 
realized. 
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(57) [SMI 

-f ^«©tt1BW» J tMlB1WJc»ajteMtt|B«:Hoo$||«i 
[ttrit] PiDttflt#K««s*b*T!rAW«Kf|ffc*s«- 

JfeSfcfr WIS***-*- S--*Mfc:/? > b *» •=># bivZ> n 

»«*T?»3fia*s|«b*»ofc*--*W*i'j|clBIWttlBJb 
ISM 2: <fc 5 *ffil»«*oJ8»3W#ft-r5»S-i::*>i« 




1 

[#fP»*©ttH] 

i&±F&^mz. i5ttlilSftC<k'3T HftSE^Ki^a'-© 
*f 1/tWMI *Sr»* LTJP;fc5 fcib©W*flHH8£^ 

at, iwrewa#«***«^sfc»©i«ffl#fli-9- 10 

¥«©'<? *-*fc*Jrr* £»©**#«*:, IttEtt 
JM*a^©SWfca;-3vvr«nE**'<;* h&teftMm^gL 

[1**92] »*3«l|EtfcO»J1»5l6«K*v^T, MrE 

[m#K3] w*5i2iBfio»jwssitKi*jv^T» itne 20 

[W*«4] »*«21E*<D$lJW»«{CfeV^, ffJfE 
MMURfcOP*., MtlBW*WA«ffl^afc:J:oT#e>*t* 
[1**85] ff*«2|E«©^»eiC*3V^. tfflE 

sw^ar*, mumimtow&&x*mfm®i^fk&£T* 30 

©Hooy/uA<JOJhPSSra^L, flfifE^i&©Hooy ;|/A© 
Sr»Jfeb-C, W»ffltt»«4*vfc1|iafP*rtfe*s»tSIWB 40 



^B§¥7-2 5 3 8 0 4 

2 

*5J:lW^»*nffiH«coaSKi©Hooy^A©±|»Sr*J|[ 

tt«r»jfeb-cMtsawit#a*i it^MiE^y -^-Br^# 

«fcJ:t), h5fc£fldt«*»&*<fb*L«>, MOB 

^tt©****?* 5 > _LB— *©*-f 
rttio-C, »i|*«j*n^^hft)efls»flt^aSrifc« 

Bp/<^ hSfcfi^*t«*afcJsrt*it?iHiMts*t#ja 
[1**99] »#*7iE*©iB»SMfc*svvT\ «tne 

[M^eiO] ft*^4|E«©$lJfflI^«IC*5V^-C, Mr 

ni*5ii] m&m4<Dfflfflmw^&^x. miecf 

^ b*^fc*tflt^a©^9 7»-^Sr«0 0«F*.5ifc* 

[»*912] »*3«i|E«©fB9«i3S*fc*sv^ 

|E?*^^a(4. ifJfa»JfflI#)<*:*3J:OtSt(IEiBt!l#a*3± 

^r/^tb, MiEfflW*i-*©^^ra^T f /i'©«asy(±) 
isad«© fc mmitmv-i ^©w^j s-in» Lfc t © 

x. M^^waA^iVMrewwjWfecttttffliBi* 

^©rt«*^«s J: tW9IE««ffllW*f , ^©IMWA* 
©*ivPjh/lc» a«J*3e«OS*ff?!ISri»»tfct>©l5i«« 
U iWEtyc-«ft/? ^ hO«-4WJ t Lt, MrlEMf 



(3) 



#BB¥7-2 5 3 8 0 4 



SfcWftja £ twtey^-r >- i: «fc o r , ttrGMflttfeK:** 
imim 1 3 ] mn&g. i 2 Bifcoiwwassfcaatt-c, 

1 4 ] it $tm 1 3 e« ©fSHBsedssv ^t, 

Ift*^ 1 5 ] ff^^ 1 3 IH*<©^JWMSfC*5VNT, 

a©^9 y —9 *w 9 #*. 5 r. t &i&m h -r &wmm 

fio 

Iff *S 1 6 ] ft JJSS 1 #S 1 5 IB«CDV ^fnd»0« 

im&m 1 7 1 it 1 »s 1 5 iBi&cDv 

[0 0 0 1] 
[0002] 



[00 0 3] r 5 LfcMttlBcfWWSHtKi^VNfe^SiW 

£ r *> \z.%dz<r>W&fr -So 

[0 0 0 4] i p bfc^AflJW3Slft{^Px.T, ^ 

20 [0005] L^L7 0^*t»©5lfWW#pa||fcH:, 

U*5o 

[0 0 06] ^ -Cifi^F, r 5 Lfc^nsywa^©^® 

30 *^Sr#*Lfe Ta^^b mfflWfel iM&mz. 

ISLoofe^. ^F^i/i^ ©ft^<7"— 

[0007] ^.tt^mmt^ivxi^ttHoommmm<D 

[0008] «9H<x>ft!|«injH t Hoofij^iwgi 5 ^ 

[0 0 0 9] Jr^6<3tc:(i, 0 2-e*^H, ^©^ftg^e 
50 73w, #JWA*u, ©JffilW^z, «HBIfflAy*>5)** 



zjT?©Hoo/^A?r 7 «i) IZkTK-fZi. 

(s) z*$>z<Di>mmH°°mm?$m-?ib 

£„ itKi 1*9* y -Relation b mStlZm 9 M btf» 
[0 0 10] 

(X = Ax + BiW + BaU 
z = C,x + D„w + Di 2 u (1) 
y = CaX + Dz,w + DaU 

[0011] rcoj; p^CHoo^J^c>^^-C^5)5J; 

b, n^i-s^jffliaw-efes actx.ti, *:g^ ^m- 

i«J*Smi-*5(t^o^^. bffijffll, W-M & M«P. 30-8, 
701/705 (1991)) o Z Z.-VSXT-C\-tZ.e>m&ffi&fflMlz. 

JEr<ofc»^*-f, —mz®mmz.m 

[0012] El 3 l*i£a^ff#«r/BVN;£A3!tt&1Ntf|l* * 

S (s) = (1 + P (s) K 
T (s) =P (s) K (s) 
[0 0 i 7] i©5*>, *36»fc:*j- 

(s) vtct%(D, a «ttjftg<DfB**£«r t umn 

&.<Dtett&W)<r>&.t Lxfemzhz (fc?c"b#c5&-?tiid 

ettaatt «:*■*■) „ 
[0 0 18] 

[*f-2] * 
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* Sr^bfc 9, r, e, d, n,y, u tt^tb-mg^ 

wttote, ^aA^« ttttftt*, *row*©tti 

[0 0 13] *J**©*— ©Bttli, B«HtflH3r 
bTffl;fcy*r**»aM£ifitt«S*«, o*»> B«MHUS#<I# 

*H*G, r fc-<?* 5*frti«**-C? 1 t-iSttttS - t tcffl^ 
■f *. 

[00 14] ba»bfca*&, *Kl::a*-c#5iiie*SH£fe 

[0015] o*>?. a-a^tm**, *>av*w:iw»*r 
i-ftatu-c, «siS^sj t rtiftMt&HftTj a* 

[0 0 16] 

(s) ) - (2) 
(1+P (s) k (s) ) - (3) 

* [0019] *fcj**H*r*8ifedM!i^ad*»fem*y 

*-c<De^ii^:t?t.fc-5fcK>, I s(j«) I as*£v»ra 

[0 0 2 0] — £\ *lMi£ftW#T<s) CoV^Tti, ci 



Ks) ~ (P-P)/P 



P (s) 



(4) 

(1+A (s) ) P 



(s) 



I 5. (co) T ( j co) | < 1 
tit* , fc^S*|5Ea»k*TV^5. 

is^««mj$t^ n a» e> ma y * -c©e«B»i;:# b v \ 

tot, n/<^ hft3£tt*K«>5i:VN5»|||i:tttM«* 

S ( j co) +T ( j ») =1 

&i£iL-rz>tctb. i s(jo») I t I T(j») I tmmz. 

[0 0 2 2] ^ bt, £ 5 b/USXHft • ttttAAH* 

fc*f-T h Y*7 boosatf-Srfir/j: 5 

IS I < 1/ I W, 



A ( s ) | < 5. U) 



(6) 



V 0) 
(5) 



V CO 

★ [0 0 2 1] r)fi?)©iii»^ -7^— 

&W-rZ>KlZ. I S(jco) I b I T(jco) I £/Jv£<-r 
5i tMIffeSr t*Sfc*>S 0 b*»U (2), (3) 
HfrbWbfrteZ. 5Jc, 

(7) 

[0 0 2 3] *f, ±i&<£> V K^-7tr 7*v- 
tr^Sr, (8) iC<DJ:?(^tWf^t 0 *fciih/ 

[0 0 2 4] 
[^3] 



0<») 



I ; Vw 



(8) 



Tfiu) | < 1/ | W T G &») | ; Vu 



(5) 
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[0025] w s , w T tt#««*i-i8tt«ti: 

mzmi-m%-M%c?2b •? . I sqg>) i i to*) i *■ 

/hS<»*.fcV^ffl«*-CH: I W s (jo>) I I W T (ja>) I 

IISW.Iloo <1 1 



* [0 0 2 6] ^bT, rjlt^ttll H°oy/PA£ffl 

[0 0 2 7] 
[fl-4] 



llTWrlU 



< l 



[00 2 8] tit?, g&S-igftlRIJHKiSttS* ^*Hoo 
^fe^iJtBai^z^-CWHooy^ASr v «i) jy.Tfc 

i-sj; 5*ss?^b«««K(s)fc < tsiiaai*«s, (©at* 

[0 0 2 9] 

[00 3 0] 1 > Wf^fCiS^-m, S*ffc^l 

T-fcS, i) rt»5feJfett» Icin*., ii) S*LV^iME*fr 
tt^, iii) a*bv^?MWt s *»orias»*sn. 20 

^7^- ^KitcSt bTWflrefcS iV>5iv) 

[0 0 3 1] «*Oj&g-««|BIJHi::J:*HooiHWttllf-C 
ti, ftflt 5rt«J5fc^tti:tt« ii) 

A - j to I B, 



(9) 



[0 0 3 2] £©5Slt©Sfc|IS!fi<jfc0!ltt:, XT-y-fVi 
<DS^«#^SLA73l-*fbT Ofcfc)ttffW**ttW>* 

-HS8e*»ttl!iai»«Sr*i-SfM«i5R-e*-6. ^Erb 

[0033] Ld»L.**fe, $k*<Dm&mmfflmiz.£z> 

[0 0 3 4] -Tfrfr*^ «SPH«>S!jffliaSpr«p-Cfc5*:» 

[0 0 3 5] 
[fl-5] 



A - j CO I B2 
C, D u 



[0 0 3 6] *®$IJ»-CI*, fflft^P(s)Ktt£4*fr 

[0 0 3 7] b^b^^^-ffi^iS-g-^ft^MJ-.tSHoo 

[00 3 8] <»S 2 > S^tfAffiMlC J: SKffS:^ 
[0 0 3 9] L*»U UttS^iftftMJBtc.fc&fBltt'X-? 
v\ *©*J;:«at*fi*w fc WTfcJ:oT0fa©«H4t!: 
[0 0 4 0] bd>U ^*^tt»JW*fft©ffi*5j;tJ5*<Z> 



40 



50 



7A5>'? ; Vw (10) 



^sfcofco 

[004 1] bfc**ffi«B:, ZB£«&IHIJH<D«l/ft 

^©>b©tc:raS/iS*>5fc«)(c^bSo fiP*>, B5Hfc 

dfcA^wSrflnx., mWMt) z £r> w t IHiltcSiJ^l^© 
a^iffl-ebd^TV^v. 9 fBI»*ffe©A2J'fi!J-C8i 

L«oT: 5 bfcffiStffflSSrB&Cfctt. f&liHWJfeCDA 

^©A73ffl!H-i« J ?»1--it-«tor, WffiRKSfri-a 
MII&SrKjrrSjeMl^feS. b*»U i 5 LfcMli, 

[004 2] <^13 > A-&«ARI«^ft, 

w T ) «r#in \,xmm(ommm.m^fr^ 5 

•So 0*9 rBB/i^-7''l*ttK:«H-SJH«a»»j 



(6) 

9 

[0043] r*u;:*fL-c, tt*©*jwwwaii-T?»:, 

ffijgj *s±ft:-eas>S. Lfc*SoT\ S-&8ftlRIJH«rj9v* 

fotfc, £ft*r©#Af^attfc^<mf*tttf 
3M££> *©**Hooffi)«iK«l:5«Ifpft«Ked»i-r. t 

[0 0 4 4] ^©Hooftj^£3ftJ^&^fci; x 10 

[0045] ftr*ft&, w*.tf**iwip«i»ici8rtsft 

*tt#«fe©piDm«#-e*>*btf » jt« • • «»#© 3 

fflftftl£ttffifcj£<fcje>*vcv^ ziegier-Ni 

chols©RR#ii^ifc, Chien-Hrones-Reswickj£, fij^ffi 

aft* jf. mm • &.tT8m®mmmm%k (=n-?-th) * 

PSrttiB) . 20 

[oo4 6] rixfc^L-r, wx.\-£m>&mmmM-?te, 

»r&S9'>9i>. e»«J4PID««#©*«SttS*>K 

[0 0 4 7] S-e>^JP^.TW*.tf» SriSJBJflPfclftaSSft 

5> 7 o¥f^*-e©a^j|fiiaij»cj;s»jfflift«-ew:, 
tRW/^y — * ©K«#i^*©jai^*HSfc&»3r-r 

[0048] ^LT, r©«fc5ft*Afffl*i:ifc&L*:i: 

»a»*^©iKfc4«|«iai(|fca<3<fM*SE«i::J:Si« 
tt«Bfc©a35tta*M<»«£*toot>» 

IIWfc{cS<Mc<v\!lia©T>ioi: t'iotv^fe, 40 
[0 0 4 9] LfcaSoT;*7 1 yA*K*«fcn;#5' Me* 

"C, PlD*Mt#fc:ft*3;h.5» '<9*-?fflmm<D&< 

5©**gM*-cfc5. 

[0050] <SI@4> ^Jx-liXY^^ J; 5(c 
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[0 0 5 1] r 5 Lfc#tt|Elifc#U-C't>, v-^rA© 

[0 0 5 2] l5UfciH^, jgiBfcn^;* htttS 
fciatel^bSrttCfcfcfcttVKoa*©^*^**^ 

[0053] z.o vtc&mmm?.. piD*Mt«i-ft«* 

[0 0 5 4] Ld>L*^t>x «©p/^ h»J»«* 
*»fc5ift«MIWHtfcJ:6«!l«lft#-CH:. <!*®3>{c 
t^feipt, — *©****»*>, StbfS 

[0055] piD«flw»fcft«*«h/*fie*©-arA 

fcfcWWSrfTsfeSfc*)* SUMS©***, WHiP*©5fc£ 
**»fcf£*©«ftifil»ffilftfc. £ or i Mltm 5 
?VWMRS***JBBT\ &»*■»©#**: LT» f&JW^ 
[00 5 6] LfcdSoT, e»ISS©^*. 75— L 
4&k* *>5e«©tt«Sr'firf-S«!MiP*fr#lJ«b»SP 

[00 5 7] 5 > -kiEx&^T # fc»)S«, ±(C 

nwna»fc-&»fctt*©gi«Mwaifcm«<5< 
[oo5 8] mzpwmfflizRmzuz. ^<o-^mu 

5 (c^j|5©*ASiJI?a^(- <t 5$lJffllS«^-fcV^T{4, ski 
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[0059] mfr<r)um&.m<ow& • mmmt 
*©tttB«r«ftv***-< , m^-vm^mBm^mt 

[0 0 6 0] r.©<fc5i-, f&J»±rejHi:ft5 J: 5ftfBltP 

#LT, -ar*1WW3aiifcJ:*«MlPtttlfT?H:, JM?ftfM*P 

[0 0 6 1] ^wS"AffiiJt»K^l-*5V^ 
Ttt, f£tM5^-*©^ft£{cj;5iS:St©^<I£tf s :®: 
*©#m-e<fc5fc«>, PiD*l««©«w|-e**u»*M 

7 -f ^ stfjE* i ft s J; 5 ft WMlft ft^b*l«# t ft a 

*©^tt#:£:<ifctefc/TL*5©-Cifc5. 

[0 0 6 2] h$WI!S«r^fcfc«Oi 

wwnpanfc <t a mmmmft k mm t ft 

SflHfcttttK t h if i: Wo T t> »*t?H:ft V\ Ld> 
b ft i» fe Id BIB i ft 5 — K * *> S »^ 

[0 0 6 3] tr5«5> WiE©<t5.-o^ bftiJWate 

S3><^jfi4>^'<fcJ:5ftB9H* s fc»3, tttH4* 
^T?(aft*»ofc 0 

[0 0 6 4] Ufc*ot, ftdtttfttft^fSMB&ftSJKIb 

^-KtfS&3»^©fMW£W£#;t5#£\ PIMHMB 

i 5 bfcSlJ^ft»4V^*-C#^^ti,TV>ft^o 

[0 0 6 5] £r<5-C. -hlBKSEOSIIfOll-ffiifi^fca 
*«-CW:£JlT© J: 5 fti£Sfcfc-5„ 
[0 0 6 6] <1£® 6 > f&fc<D*»JHff fc&tf 

#©8*r*» S*Wic«sij®i*f^©»:mt^uv\ IS 

ISrSStSitCtoT^ a^«©!!fe^ s lJifc*i^'5 



(7) 7-253804 

12 

SJ fcv^S. *»r*aft»:*o«flt«Sr#*.*ii:fc 
fts e v^t»tfifcB*teis©»c«o«fl|«-e*,s. 

[0 0 6 7] U£>Lft4se>. &&4A£IKUBSr-£©« 

©Hoo$lj^l^v^feft^Jffll^?^ : ©^at^t**^ ji&ma^- 

Sr#iPLTFfM©jD^3S^Sr^Tft 5 t>©t?fc-5o Hoo 

m^^^t^h. mmm<o#.m = («»*«&© 

io Km + (w s <D&.m + (w T <Dfcm wotli 

\z i zffinmt, 3i:*ft*iflt#«r#*.T L£ 5 t (-ft 

fcftS. 

[0 0 6 8] 15 Lfc««#*7"*-» ^ia»-c*5ii-* 

LT, J&<Dmm#\cjstt = ;*h«jftfMf& 

20 -^rfettSftftif, ^-C©*0 ; Slt>-g-fcT©l^.y7'©CPU 

[0 0 6 9] BI^MooMWS:fflv^ri:l;J;ot, L 
QG (Linear Quadratic Gaussian) WMiCfo^&tlZ 
^*©§5gfftl#P <fc Hp^ btt©i*v^M1IMtffi]8SJim 

30 Sftjg-fbSrtTft 5 *J»^ffi-Cfc * n 4: *> 6> t> » 6>^"C?fc 
[0 0 7 0] Ld>b, fct^SEScfi^SrffiV^fc^© 
ofetLTt, ^aNfM©M^T?HS-e#ftv^'g-/5s# 
[0071] ^r-c, ^©<t 5 ft (ifcm-©^ 
ftv\ #H*/hK»©Hoo«ij#pfc: J: 

[0 0 7 2] *»WBJbBO#JWHK**, frfefta^ 
^ hfW#P«»K J:5MttlBftWW3K«Sr««r6 - t Sr 

iWttS. J; ^JlrttiMjf-fis WTI-WiiH-S** ft«f 

(1) *A$iJWaf^tcJ;SSiMSW©SWS5»Srffi*t?# 

(2) *jft«J»a»K:J:5ffl«lKflfK:#Ur» ^e>ftS® 
50 WttfB©lRlJi*«^riB-C*>5. 



(8) 
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©a-cME^-cv^o 

(4) 1 ffl-fr-tf 3. 

(5) gnmaEi^j:&ftd«3R«>3Eif^««(^a-c$<&. 

(6) tt*©LQG*3MBttffi&PMKK:, *HK#©5Eft 
[0 0 7 3] 

[M«j6*tWtSfcfc©#JltfttW/l] ±fEB«J§:ii 
j*t*fc»:*3&91©WI1iP3S1tH:» «E*J*«#firW»i-S 

til t , *WBttfMI»ll*«fK: J: S ttffitt 
WW* t tfJlE B <fc ««« S mAK <fc o T 

M^tt#»^©IW»«*fc£j*-*-<5»»'<* h&feitffi 

»©w*ttwjflre*tti^si» «tnEw*ti«jra-8-«rjiv'' 

•cntrE*'** h5fc«^«*«©'<?*— *Sr«JM-<5 
*:»©**#« fc» fl(IIEW*^»-e©»J|£|cS<$VN-cW 
Bn^ hftj£fttt«#«©'<?*— *fc*fls*L«>5 

[0 0 7 4] r*Uc«fct3 v &im&\££Z&G&<0951k1> :t 

fc, «»«*©»tt©ttfli«#tt**JtL.r, ftdffttfe 

Siiiaot, ft*fcJ:SfWWttiB©5F*&-4t*«|i« 

[0 0 7 5] *5SM©ftiJ«SB©*>5^1!8W:, PI 

M*«»*if©ffl««R»*lflr#XtJ«/XH:o^^ m 

[0076] piitfMMSKifwtsii,*, -sMftmrn^z. 
at^v^a*©fw»a«^fe*b*ii^!i«flt#*««[* 



14 



ll**ftfc«*©5if^lW«iaiftKiJ:*«»tt*-e«:HJ« 



P (s) = 



8-1 

s+2 



= M"'N , N = 



So 

[0 0 7 7] 4«H©fM*P&1t©S>S}gffitt* M 

*9 f A'Sr*b, lltJiaf&Jflf##!©^£M^x/w©m$Jffl 
KafcJH*©W* t MlEJt^jy-Y ^©{±1^3 ^*Dgt Lfc t> © 

^©rtW^jiisiwitreiWBffiiiii*^©*!*^* 

b> ||f1S*J2c-*Mb:/? I' h©*MfeA*fc LT, UMBflft 
IEtt«^IB*^/i'©rt»«t«*©— ia«^*Jj:WmiE1W 

*jEfl:*i«#fcSJ|t U WEb^ h*MMB*sJ:t«tnE 

tswflt^a©^? * **im-3 r t 

*. 

[0 0 7 8] 

<HJfef!)l >*»W©*««fr»B|-t-'5lJ:*fc.9, *1" 

30 [0 0 7 9] *3Wfe«©1WWSEllfc38V^-CH:, jEMK^J 
J: 5 HoofH»SflJfcJ8V 61 
T-cr*, fSS¥©fc*l Attl^^{cPfi^b-C, jESffcSt*& 

[0 0 8 0] fi±C«>fc:. JEa-fkfEiKl^^oV^TSiWt- 
5. RftjMf&ttG&Hftfr* #**©JfcT*ttfc<, S 
v>K:gt«-cft3Ei6»o^B/<*^naBB«:©Jti: LT*t* 
SrCifcS. P(s)=s-l/s+l (i*fbTii, 

[0 0 8 1] 

1^6] 

(11) 



s-1 w 8+2 
„ M = 



s+1 



s+1 



WpCSJWo r (11) 5£<Z>M, N<7>^©^ 

M 2 +N 2 = 1 

lized Coprime Factorization) "Cfc -5 0 
[0 0 8 2] m^., Hoo©J^i(0-®-Cfc^, 3EffifkgE*& 



(1 2) 

[0 0 8 4] 
W7] 

(13) 



(9) mmW- 7-253804 

15 16 

45 0 [0 0 8 61 

[0 0 8 5] Z.<Db%, *<o&w*<oh™;/)s [*8] 

II [A m ,AJ ||. s e_ (14) 

(i) K#Sy> ^^ftftHWStftPSrft^b-^Sri: ,1*9] 

(ii) **fr«JB-rSwfc X 



£ max ^ ojfn 



(15) 



T?»3'!>Z.b#9abtiX*s9, £©*fl=£J«J&1-S5feJ£fls ★tt»T©J:5K**T?#5. 
MAMS****©*, jE*fltf^^tJ:5HoofM«i3R [0 0 8 81 

Kth-CfoSo **5, (12)S;©Bfl«K:ftHi-Si:. (15) W10] 



| [ * ] (I - PK)-M-'|.-| ] 0 - PK)-M- [M,N] | , 
=H[^](I-PK)-[I.P]| 



^» Btaax — T rain 



(16) 



[0 0 8 9] LfciioT, jg-g-jRAigja-cra:, W S S*5 
iciSHoosij^gan-ctt, (16)5£J;!?. S*$£ZfT{z. 

^JlT. KS, S P04ooeiit^?>i^$}l5fi 

[0 0 9 0] SSflsKil&^WWtfflV^HoofHfllJR 

K*5^Tfi, (15)^Sr^fci-^^««^Sr^ttJ-t-S^ 30 

A-ett^< , ^< bij©£lt©:tvw=* y XAx-mm&~*jffii* 

x = A x +Bu 
y=Cx+Du 



■fr-CfeSo *Lt^r©7A'=fyXA|^V^tli, (10)5$;© 



[0 0 9 1] <E«^t|IE#Si»«Pfc J: Sftfiffc««#Wtti 

<<X^3>:/1> P (s)<0*/hjgaiJC*f UT, Generaliz 
ed Control AlgebraicRiccati Equation;!© J; t^Generali 
zed Filtering Algebraic Riccati Equation (££~FGCAR 
E*3J:tfGFARE) i-fc;b*>, P(s)<0»/J^S 



[0 0 9 2] 



(A - BS-^O'X + X (A - BS ! D T C) 
(A - BDTT'QZ + Z (A - BD T R" 1 C) T 
R = 1 + DD T , S = 1 + DTD 

<D#PX, Z*S*^-PtuGCARE*5j:T0!GFARE-ca!>S o 
[0 0 9 3] <^Ty^2> P (s) CDjEStefS»3W# 



♦ Wll] 

- XBS^B 1 * -f CR-'C = 0 
-ZCTR^CZ + BS^B* 



= 0 } 



(1 7) 



(18) 



6, 



II G II „«G©^^/wy^ASr^b. 



G|I H = max (A, ,/a (ne)) 



-c-^jL^a. fcfcu n, e»^;fteftG©wf6»tt 

^757y> W««!H£:? , 7 5T>'?$>t5. A.liH^iS 50 



[0 0 9 4] 
W12] 



[0 0 9 5] 
[*1 3] 



(IB) 



(20) 



[0 0 9 6] <x<ry73> 



ffi%L<Dtcl£>, BTW(1 



: R-" 2 ) 

[0 0 9 8] 

★ [0 10 0] 
W14] 



(2 1) 
(2 2) 

(2 3) 



(10) 

17 18 

7)^©i5^^3gM*S.Sr, (A : B : C : D) t fS&LT * T©tt#C<tot*»5. 

itrtcn. ^br, p(s)©jE«^iae»»s:a * [0097] 

M= (A + HC : B+HD : R ,/2 C : R*D) 
N= (A + HC : H : R" 1/2 C 

H = - (ZC'+BD 1 ) C" 1 
[0 0 9 9] <^T^7'4> Jftfca^SfcJtfblliflM* 
K (s) = (A K : B t : C, : D,) t 

Ak = A + BF + r *Wr 'ZC' (C+DF) 
Bk= e «wr T zc T 
Cx = D T X , D K = - D T 
F = - (I + DTD) - ' (D T C + B T X) 
W, = I+ (XZ-e s I) 



2 5 3 8 0 4 



(24) 



[0101] W'±|ET/V3*y XJ**m^tz.M;#-Wit£WL 
W-*JR«r»Wli-S. Sfrfi-tfflHWjHtels^rH:, EI5(c^ 

fctf* 5 jBft^bK#&^W»fcJ:5HoofB!)fp 

&Wri±, Jl)Km«^»fc«)Coa^§rSiJ#/v-7 p rt(cia 

or, 3Ea<b|!Ett^W»{!iJ:SiBWJttlf-T?«:, HBA—T^ 

[0102] KtfcfrSstf-HMfcflcSfu y 

5"t>»tt*PiD*lfl«!:ftJAS*t**A»J»»l!:*itSiff 

tic J; or, z.ti&-?<D-£Mfflfflim§Hz.S:Z>ffl 
Lrja»M»fr*aK:>ff* 5rt^ 

[0 10 3] roKW-^JHKiSKW-z-s^^— ^ 

M«^fc»l|t¥«fr#fc*r S WfH S£*r& 5 K<o# 



[oio5] LfrhmwLm&imm&b lt> pidmat 

f££orfEgasfr£;ft/rv^©rfe;h,fc£, 4>&<it>Jl 
[0 10 6] (18) iSJc^or, £„^H-»L 

*T B KflMEfcfif * 5 ^©#3£SH©#®c©t> totfc 
[0 10 7] jE«<fclE»iWlPfcJ:*Hoo«!Mip3R 

40 Kw-Tyw^yxASr^v^-cawrtnttftfT*?!^* «© 

50 [0 10 8] tSf^^F^cfflv^fc^7 ^ /Hc#5. 



(11) 



5 3 8 0 4 



19 

Sffil«l^Sr*a-t--5r t*s-C#S„ L^t>. fE8©M 
0fa<Do^^. hgej£tt^J|l(|JB-*-5*M»P*i»#?>*u*: 



20 



[0 10 9] L*»t>, «MW»ft©i«3S<bt#vv 

SiJW^tc^-t-S^/Hc. HjB&fcSStt*— K©* 
S^fc-ftSitiaot, tE*©*ftfM*K«fc:*sit 
SRW-©** $ «:5fefc>i\ *4s*»o*A*J»a« K±© 

f1MB-e*>5. 20 

[0 110] bfc«SoTE«'fb|SJS&^WS¥tc«tSH«>ft!|«l 
X©Jl#ftfegttllME#ffitt:grF©J: 5 Icufes. 
[0 111] <]Effift«E«b^M(cJ:SHo(>mwxilinH 

(i) 18 (a) ©J: 5fc. PlD*t«#4ifC»riiSJxS, 
JS8«H»S*Mt#Wfc. J: Sfi^Mlgcfctt^n b-CJBItftWi 
?g$nfcSiJ«**f*P=P.W^SI* bv^SLBfc**!H4£ o 

tmt*^fct>©T?%iv^ ^A1H#paifttcJ:SfNtt& 30 

IB-e;fc5„ * W15] 

' 1 * (r J -inp 8 (iw)i+i 

*Sj*5Sco. I K<=o(jco) I ^ (v 2 — 1 ) _1/2 £r [0119] 

ffi1fr±X<Do> K»LT, W16] 

(r a -l)" a +IP s g^)l 



* [0 112] (ii) »««flB»5*u*:«iW«*PK*r-*- 
SESYbRJlSiWW Sr*», Ztn,\zMi-Z> c (19) 
r©«N e .jWff^lttJiT©*-?* 
ir,tf, Koo =itfs. (i)T?*«>A:»«[* 
«EJ«lMtl§©*fc <t o T«fJfcfld««#Sl::*5tt 5*?iJ« 

[0 113] (iii) e _fcK-3t, KIM?*-*-? 
fc^t «£«.) SrftfiU Ji«bfc £ lc*f-TSn^ 

^h*«^^*je>; ^^t(i)-c*«>fcji^aE»«m 

[0 114] (iv) <iii)T»#*fc5fcJ£flstt«*«fc.fca 
h££te«r»fcLTVxjfev*»g-fctt:, (iii) Clott 

*. i-ftfct>, (i)-c*»fciE?lH««#©*l!:J:orft 

[0 115] (v) fl*tt«4lMt4»K«r, HI 8 (c) (C^-T 

[0 116] ST, ESMIslt#&5W)IK:J:5Hooifi|fl(tttlf 
•Ctt, IS;tf^S*W^J:oT, P.3Sg*UV**H£$: 

*^©M/w— ^ttJiP.Kootc^o-C^Stu-S. r 
©£#> P,fc£oT»£LfcM3©WA'— r»ttfc:Jfc 

[0 117] | Koo(jc) | ^ (y'-l) w «r«fc-r 
[0 118] 



I K. Qcu) I s j_ 
[0 120] r 5 bfcKoo^iS^-fkSr^fe^ 

lit, ^*©*AfiJt»S^«-J:5S^wJ-<toTM/p 
[0121] ±j£.mw b^a^tr, u-t^-* 

Srfflv^fc^^y^©it1Blt«>agltfcaffl LfcJ; 9 Aftft 
fcSSifcfllSrKW-*-*. Hlf4»fi©±»«rflSr*U ^ 

©0{d43VN-C lliXY^r- v 5 , 2tiit^f-^ 3 



(25) 



(26) 



5©fc»<D^^a, 9 tt^«J[Ui6S, lOttXY^f- 
i?l*5J:Olt^f- i>2*5j;t) { ^^^3d3<tt^5 7 — 
4*>?>j&S1RSUW»#:, 1 lfcty 6*5J:t5K 
tt®* 9 i: * i ^tt#a, 1 2 »«kffilffi4b^ 1 0 *3 

Wfe, l 3 HPiDttflt#4: if ©-arAWWfc i 

50 g^b««#«, i etemmyomzM-rzBM&mtkiz 



21 

^a, i 7 H*wflrs*£¥«* 1 8 tt&&tMmm8t 

2 0*5^^2 1 ttS^-fkttfir^S 1 5 ©^9^— 
fb£ L & 5 y< y * - * ^S^mx 5 . 
[0 12 21 #cK, ±lE^(r*3V^, XY^f-z'l 

fcubtffttzipinZ. S&IS*^— v>2 14, ffil^ai U- 
J:S<fcflB«t«>^3feTbfc«H, «&#fl-l*StfTfc$fc«>© 
?:t/s3©B©ffi£^B©K&fc^&ffi:iE1-S:fc*©fc 
©-T?£>5. 

[01231 mmmvofc 1 o ©^{* x 14, i&sg-& 5 m& 
mn * ^ — ^ 2 tcs^g $ tbfc 5 y - 4 ©&«-?& m $ *x 

5 0 Lfc^o-C, x{4Bfcig-&5 il&f&Wfefrl Orotic 
[01241 BflMt&A^gt 1 6 14, ±|Bffi*f^^{d*5 

4Ki£ibivZo h5fej£*fc*MM*l 3©ttt*i 

[0 12 51 ^LT> «aB«««F*SJ:W*oa't>lSW«J 
Id, tUMt-9*£#« 1 7i9WMttt»4U 

^©aHMsu-sn^.-s,, rttt^-rs^ttj^jft-^ii, 

18tc^e>HSo ;:©«««:<> i:fc:*J|E#Sl 814, 2c 

jeYbiiiflt^ai 5 ©✓<?*— **r**u »r 

^#©2 0*5<fct*2 lfcJ:oT5fcj£fls1lMt#a:l 5 ©'•< 

[0 12 61 «IW*rtfc©»tt©lfc1t«#ttfc#«: 

5©fc«>©A*5;*— *«r*Tb, /-!77i- 9*W*)m7L 
5o *LT£©fc*fct>±K©etWMK#)R*;flV''4. 

[01271 itjj£©«fc 5 fc?n»#a i 8 -m, 3E*MbK 

Ml3t LT, #*ili«^fctfID«««&J8V*a. r. 

©pidhmmsk: «k zmmmmmm^ 1 3 «, « t© * 

[0 12 81 t>, WWI*»4¥a¥ai 7fcJ: 

DffifllSS ttO»:|KlRK:*SV*TH:, 5fc«tt©fl»»«ltSrB 
ifti bTf8:5££;ft,5, {K©PIDMflt«) tacTM^ 

■*-3W*HWj«*«t, WfcfflA«t*Wf8l9CJ:c 
T*W"*-*. ^©Affi^&afi^fciK, «l»ftl8 
14, 3fffcK:PIDffifti;iJ:*ffl&^^ft4ftl 3©'<? 



(12) #0B¥7-2 5 3 8 0 4 

22 

SUB&lMMBl 3^M^f^nSfc(t-C*>5o 
[0 12 91 £T, i 5 VX®i&<Di£Mmffl&.ffiZm&. 
b-CJHjR«SE»*Mt« 1 3Sr?H«LLfc^ic, n/^ h2c 

©1 8f4$OT*f#il 2©^x/VSr{l^.rv^^^fc 

5. ii oi4W»#»i 8©«*-cv*5*j#p*Mfci 2© 

^ex^©Jli£$cJ&g-T?;fc «J , j&g*/Mfc©<B;jiic©gej&fl; 

10 W^.^— v 5 2 © 1 ^©SW)^— K©^^%*Lfc, V^ 
ipfcfffiifcTE©!*^^/^*^. Ell Odisv^T, *>J16 
Hz©S*)*— M'XY^f- v>l ©&4^ i^l50Hz©ffi 

[0 13 0] i©;*^^©XY;#ft©#ffi8fc«>S!lffllfc: 

9, PlD*Mt»ftif©*jftWJ*^J:5fM»aflfT*W:, + 

[0 13 1] Ell l*5«tVigi 2t4fflj^©i»|iS(-<t 

ot^fcfc, pid«^(c xzm mkwtmm» 13©^. 

«j£»©««**m, *5J;r^W^7 i ?'7 0 ^©«l^-C 
fcSo o*0, it^^4PIDfflmSSrffiV^fc^^3l5©afflS 

•012T?I4, HBS©»Jffll*©^ibS-jE56JCthj!i-rsfc«) 

30 ^T r /VSrfflV>TH-^Lb^.t.©-Cfc-5o 

[0 13 2] Ell 2{:::}3V'>-t:, jj^jl50H z ©^tlb^^— 

t, «»^y-S?©i«5^C*IRfc#i-S-!»— #*©»3£^ls 

(4, tBS-rsKMT?fct), «*©w*a«-ctt. 

#», Ull l©««[«aS»^SSV^t, ^150Hz©tf 
t bTiS« : ^cS,^p^^TV^5 0 
[0 13 3] St, £©±3**fc«ft»WJ»-tMIBi:* 
40 5«H*-KB, •MIW*^ »^l*«liajHSrfflv^H 
~«Mip*4f, «*©«fWJ»«lftteJ:oTfcfli«H-3£ 
fca*W»fttt-rT?*>S. bd^b, ^©DiS{4PIDM«S 

» n °pSW^ b-CI4Mja^*>o*i. 
[0 13 4] SffSl 8(CJ:oT, «*©* 

i^^rJl^S^tt^l 3 t bTffiV^, 

50 *«>S*3ftt?fe5o 



(13) 

23 

[0135] t:u, w&<o<iE%umm5miz£z>H 
°°uw& e > i-® o -c , *? jefWiMt#« i 5 

fctM^filT-CSrfi/tf, -to**PlD*tflr#J:Sie3fiJ1iB 
ffig 1 3 ©**fflVNT3»€{tflllfll^aSr*fi8-f5 r. £ in 

ft 5 tf s > *HJ6^J-ei4, e 0 . 52i*5, 3E#I 

©-?, ^i(iii), (iv) fc«V\ H*01filW3R©«»# 10 

9 fcfflv^ nmmrn 1 8 tmh-* L4# cafM?)* e < 

[0136] il3it ->5aU-v'3>*r/i'SrfV^ 

^tvW*. ttflt*©******.**:*©, mbx'r-V 
OT?, 3l^c^©^x/v£ffl^T»^;h,.5«fi!r:g?KJ;S 20 

SS^hti&T^ft-rs©-?, £ <OKSKl*5V^T, ffilftf^as 

•5 c 

[0 1 3 7j m 3tt£©ll*?fc*«rtC*LT:l8»K e 
=0.52 -Ctt, K6W-n^ bSStttf^JS^&So L 

feftjfrt-S. n 5 LT, *Hl©tW©«fc:*WSk £=0.3 30 

[0 13 8] fcjs, <jE^kPE^^I-J:€>Hoo$ij^ 
a*)^^JlH>©^l (iv)-e^bfcJ: 5 &L0fj£© 
<6H©efc»Lrtt-J|t**L6«flt#»!iJ:S > ftj|l«©n 

[0 13 9] ***Wfc£=0.36»Cfft3eLT#e>*T,5!=-'* 
* bttfltttl 4 38J:t«»3eifc««#«©ffl»afc««:SrH 
1 4*5j:tfmi El 1 4©a^;* 40 

Ml4t PID««S 1 3ii'iot> 5fejefls*l«f« 
1 5^«j*S^5*Jtt-e*>S*>e>, SI 4 
rttiot, *»WKJ:5ft!IWfillf©, ®*©PIDffi 

— ^©l^©^*-— K§ritp$iJ-rSfc«)©y << 
[0140] r©ft^Wi«^a 1 5 *:JflV\fc«!|«l3R© 



1$i¥7-2 5 3 8 0 4 
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tf*Lfc. HI 6tcl«(«f&:«©fflttftWtt«r, mi 7 

mi 2tc*Lfe, |^©PIDffiflt#&J:&1MiP&tlf&J£ 

^sOHztcfcS^lij^--^©^ 

[0141] m^. &mzx7 -y/<&m^T mik&ftti: 

3§1 3©^SrfflV^fc^mtit|55br^-r o mi 814®* 
»-r*»«»S«:-C*> 9, H19 Wtm&Wte. ± 5ft;£ 

5„ Wflr^ys'7 F «»Srfi l Jfeofci:#©JS«:jft» 
Z<Dk Z<DtiLW&:it>9$ffleM£®tk LT, HI 2 0 (C® 

*©piw*flt«ftfflv^iwwafiffc*5it«itaws*sr, 

B21 lc**««l©IW«iaflffc48W'5*ittif*Sr*ivP 

-C*5<5, ^©-&fi^:«)BtKt^2 0%©i«^b*sm^ 
turv^So r©i 5t-^©Hf^^*J-*5V N Tt>**JE 

[0 14 2] fcj8» KS^gE^#PiCj:5a^ 
S14 (=K~) ctoT, J9ttK^£fefcfW*P*ttfe 

©^-fkS-SftSo La»U =t(D±M • TPSI4(25), (26) 

^C/iV^ *ilJE^J-C«, mi 4©n^ bWffi^l 4 
© m h W h J: 5 fc««-e|& 7 d B ©^t 
-65^c^o z<»'-£\Wr*^>v>i%m.x^ pidM 

Afrak^-t-tutf, P^Mt«#l 4fcJ:5^l2*JraH 
[0143] <$mffl 2 >m 2 2 *^§g©^ 2 HJfe 
•So Kt* * * -e»4^ — y K©^e*«> $rfr^ 5 fc 

*8£##&A,T?V^Co 

[0144] : &i£<D7 : j *.?mw.<o'\-m.'\kKW 

/w^e- if (£ITVCM) ©/hS-fbtcJ: 9, RW#:Sr«-B: 

s^rtt-e»4#«!»HJIIKi*or#fc. r©fc»t>mi 9t^ 
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A) 0&g^J6Sr^V^-#«$RS-|E^i-Stv>5^r 
[0 14 5] i©<fc5&f-— #7-f *Tli, ^r^iS 
^acO-feM^rfe^f-^-f ^age©^ KT— AS" 

[0 14 6] 12 24:11^, r ©i #©1J— *}?tif$R© 

18:4 013:, B«^-rr^»-frfll#A14:LT, Bf3£© h/V 
^*»^S*5^>fT^flr*ffi*r**.S. Jf*l#l8:3 4 
»*, r©^T*^ffiS©iaES:VCMffiKrfi-§-A2i: 

LT> VCM3 nz.wua-tz 0 —is. ■aestftsei 0 
#I©^e— * i i ©mftiM i 2 {±. &fb& i 3 , tr ^ i 4 

HLt^j' KT— A 3 2 SrtegSfci&WfB bfc 
^oT, ^EKEttl 2©-&:gS-»Jffl)-r-5rt(-<t 
9, KT— A 3 2©teBte, f'-r *:?a£2 1 ©*gj£ 
LfctegfcfgKJP£fr5o ^IhHEWI 2©&«fcJu El 

ttllfciaH-flMMt-* (BIT, 0«ft1t«*) B3£-^-* 

£j&fk*tfit#K lsm-K/^^u r. ©ehe{&:b 
-^-B2S-^jffli-r?>r ttcit), ^— ^ote^s-Bf Mediate 
[0 14 7] ^uriSHftlKKSfcjeufci^jft^ tefi#t 

«>^T'ft#B4S-V^.f i A$iJ^^4 OJC^So '^fi 
(HflP^lk 4 0 tt» i fltEMEiftHB-gfll 8rttttK©$m 1 

Ot-*e^-rS^i:i-<tt), K2 3Sr9*>f ^ 

«2 i_h©»SS*tfc<flc«K»J«ib» -KB^fc^Tft 
^B4S-Stt&ofcH#,£u o*>? g^lh— ^Hviy^ 2 2 
CO, l^ae^^bfe^-C. *£ii^:y K2 3d 

h?y**.Wfc«S&tf. £©ftJ*fcl* 9 iC J: 

^^2 ltc^-rs^tt-CfcSo 
[0 14 8] ST, -COi ?&•»*-— JJ?7>T *(C*5VT 

[0 14 9] £©4&-g\ VLWt&tb-t^t^i? K*5<fct^ 
K7-AOWt5S»*- K#, *— 5j?^F«rt^Ao 

«wai»Kij:5«wtttifC't>, '*y*-*mm<Dm.mz 
a****IHJB-e*>ofc. 

[0150] $?>K(t ^— Yf^^ixnmmz.^m 
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[0 15 1] »«IH:fl5— 0*ltWi:#<n*Jic 

©T*B&i-5*5, #5-f ^©m^f^fcjEflMfc* 

^It^fyKaoTSSWffS©/^ Sr»» 

^b*b«>SBR(£#a*5J:^ @Sb1PIS©fcit>©ttftflr-9- 

[0152] <mnm3>m^ *»w©»j©*jt««: 

5, 

[0 15 3] ^5fe©Hoo$J^l^^TBgST-$5ofc x fli^ 
*B*©lffl»fe.fctF, -9— #*«*©WIISrlEl3Bb» fc*s 
d^o%S«© * V ^^/^©^©^flsMflt^fS: Sr 

[0 15 4] i©l*IB*S»tC**3< HoofflflifcoV^Ttt 

[0155] j&a-««iHUHK:j:i«y«ia»*v^T, tr- 

ffiffiHRUB K*J it 3 pT»P^# (10) 5££:ii3&fc £ & < ft S © 

ffi-pfc^rt^tis. rw T (s) p (s)asdettJh^* 

30 S-^fc^VN^t. i>oP(s)i!|(|J:l;|Jjtfc/j:l^ 
fcj (fc*!LW T (s)3*^g3£fT?iJT\ W t (s)P(s)>JS7 p 

o^— 5fc»tf*vrv^5»^-) ^UT, p(s) 
fc«f»#Sr#*PUT*fc>c3Rtr#J«bfc9, P (s) 

[0 15 6] *(4±fS©*#fi, WT©feaW# 

«fc±oT. rfta«M4l#K (s) i^^^o/a/^ 

— **«B8»tT?iirti5i#fiE-rsfc«>©*#j ^c^bv^r 

40 [0 15 7] S'frlAftnM-crd:, ttfxB©J; 5 

[0 15 8] Lfc*SoT»^««IHUH-eH:, r.^t>iWil? 
©J:5te» «d»S**©5S?3t*«*i. »flt#©«*fcj: 

*T©«KH4S:7 9s' HCUTL*5 (^^*ffi*{c*t 

dltttc*fLT«Mfe©ill«©'&g{c®??S:^i:S) o 
Tm^Ws(s), W t (s)©g*afi-<toT, gffM©/U— 
50 S^S-ff'i^WTfcSo 



(15) 
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[0 15 9] P <.s)l<Z.ffifrm*3bZ>W&lZ.te, ±W.M& 

*5-tl-^cSo b*>b, r©<fc 5ftM«3&tefcte^ 
je**JBH»-CM:*v\, (10) *©#Jjft*#i±, r. 5 bfc 

[o l 6 ol r©<fc r,flMtt_h^p(s)©ffi^*>5 

©*te*K**MW»**#£E bfcv*fc»tei6!® fcifcfKi ft© 

[0 16 11 £©»!)■«:**, 
tt, r*£«*w^fl^#*©dMftJt©*- K*»iB 
b, i>oi(Dt- K©JS#asfHffi£*t, jSW_h©fii*ta 

[0 16 21 P(s)fcSKHm«WbT*fc** 
Sfctt, *©8b^fc*£A#fc;lnJ;tTf«##©*-K 

fcfc, ^-^©^©ifcAc-flStft;;^ v h Sr« vnt n 

ftl\> 

[0 16 31 tt*a«T»«)5a^««IH«|-C4C. 

x = A x + B u 
y=Cx+Du 

ya©JtWW>CJ:5l!i(as+l)/si:lciot, 

[0 16 81 tLt> ^A^wJC^a^E-Sra-tt 
fc©t>#1W#p^©m*l£J!niJ*S*^ i*i,C±oT^ 

[0 16 91 

i:<Dsa* ! ttitT, ft!ll»ffl^)z s fcta:3es*u'rv'»5 0 b 

oo(S)fr$fe* K°°(S)(as+l)/s<fco-C, gcJ&ftM® 
fSlrW^rtiaot, f&fE©&^ft&nateJ: 

-r s r t sjm t ft 5 i? ft-cfc So 

[0 17 01 WW*tt&©A*«fc, *W«*©^ 

ltv^c rtviaoT, ^©jfrd-jft&NJH'efRMfc 
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©fM&f-oVN-O&M-t-So 

[oi6 4i m&ffifeffimict3rtz>mmta®<Dffimte. 

r^LSrB^— o©^Stt, r*tt>^»H: !»«*©«&&** 

JBU *»o^r©tt«S**lW*Hi*-f-Sri:fcJ:o-C, 
«W«*^r©*-KSrWfliibr» fflff^fcttMMK© 
10 IB©«»*«Jfi# ftv^ J: 5 l£— flMfc:/? v h r 
tj "CfoSo r©J:5*#jUc*<5vvc#M6£jT,S— « 

[0 16 51 £"C, ±IBtft^Lfc2o©^ffl{C*f-r€.» 

IWW3J:t5, f— #*«j*©W«*iajKU, ft 43^0% 
JHt©&v^K*/M»©WR©3fc«fls*l«#»Sr3Sli- 

srtds-ctSo ^bTUte;: 5 LfcfMWSEfffH:, 

<&o 

20 [0 16 61 ^r-CWT-T?!*, #0IJ60IJ©ftUH:j3«fct*, 
[0 16 71 tfFj£©l]2 4|cttSt5t> «T©tttH^ 
(2 7) 

[0 17 11 Sfcfc, <WWA*©K*»ttfcS5r-t-S«!llR 

SriD*..&;fc«>fc:, SiJ#A^JC^a^R ,/2 (cioT« 
30 ^of}-$^fc$iJt»ttl^z3^, $!lffll/±l^©t>iot UT 

[0 17 21 LfctfoT, £;h,fe©#Jfe^*a*«fNv* 

1tESr*#ft#'$c© — :>ibT:fc>?, ^©ftd^fi^-R 

[0 17 31 o£»), I^R^Cfi, ^^©o/^x 
B^h5fc3ett©iSEV^ffilW5R^«J«-C** 

40 as, *h,fcfli$fc*©*Ete»45iWb-*-'S. bfc^ox, 

£©ttK*fl^-C, 3«»©1MfP5R©»ttSrn'<ft«»e>, 
[0 17 41 JAfWSHwtt, Kgkfl#«^#SteJ:«*» 

)^(9 3Sbtf»Srffft5^tt-ftSo * bTJMllC^att* 
H*Wfc5fe:£flS*Mt#«©''<5 ^ — ^ Sr-"«9 ^ - 
50 gtl^O, S?JtYt*Mt^«Sr3E*ri"*. itK-J;oT, 



(16) 
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tact, «»*Nfe*Htog^aEft:^tt«ft#tt«:4ri!: 
[0 17 5] _UE#Sfc«fcoT»e>;h,*£3£fldit 

«*©**fcov*T»H-ra. hrc^ wpHoofcitpiH 

«fc»V^-C#6>n*»^Hllft#Koo(s)©»:tfca:, - 

o»(s)©*»r4» mwttm<Dik%o +1 (#o t& 

3 e LT, *»»*Sfe^Ullfll*«W:, K«(s) (as 

<D^«5:) +2 Gfc) 
[0 17 6] U#>U H^fiKoo(S)CO^S{vl(as+ 

fE&fcfet::. HI (f6!Htp*tf&co 

9:«c) +1 flfc) 
[0177] M#P*ttfe t itMMlWt L < ft 20 

weu WEL2 



LTV^fc>{tT&& 0 **3, sJf»Sr«^-f-S/K^d s 
ttv^o-efcftri. ft^fc*l*#a«>ft»:H:, ftJt»#ftcD 

[0 17 8] nfrfcttLT* tt^ffl^MEraJH-CB:, 
OT$>£ 0 

[0179] *j*p^<Di««teic#v\ fn«*« 

mmt fcSMfr*- K<D*«Sr«rfc*5 r £ M J: o T. 

[0 18 0] ST. H«>y^A©«PM««"C(OSa 

[0181] 

W18] 

(28) 



iftKO^^A^SSLw^Jnbofc, (29)^T^-x.e> W19] 
ttSffi^tc^bT, 3K 

x = Ax + Bu + Ew t 

Xe = Cx + Nw 2 

z = 

R I/8 u 
y B ~ xe4- a x e 

(30)*^*e>*tS2*»SC<OWflBH»: * W2 0] 

[0 18 3] ★ 



< 



j"jx T Qx4-uT?u+Xo T 6xo- 7 =w T w)dt 



[0 18 4] (30) 5£j&»e>t>*>j&>£ <t 5 fc, HooffiiftiH: 
LQG*Jflli:1>*S!^iBabT*5 0, y-^oo^LQGH 
m<DMti&MlzjS. <5v ^t * < r t *s w a>tc s *lt v ^ £ 0 

[0 18 5] ±lERMbfcrt*Sr. y^T^e-^ 

50 



(30) 

[0 18 6] EI 2 3{^5&^co^3HiS^Ji^^^:«* 
#>f6iJW£ff T& <9, rcoEKcjfcv^T 10 1 [iXY^r^ 
v\ 10 2 ttlSlb;*-^— v\ 10 3 JS^^X 104tt 
5 9 — * 10 5«g^ 10 6fiy^7^, 10 
7 tt i— !f T8»Hc J: «ffi[«W-a^a, 1 0 8 JSI&|g-& 
10 5 ofc«><DK*S*». 10 9 ttraKSIK, noii 
XY^r^ 1 0 lfcitWWtft;*-^-- v>l 0 2*5<fct*£ 
xaI 0 3*5«kt*5 7— 1 0 4^f)^§»J»feft, 1 
1 1 fiy^7^ 1 0 6:fcJ;tJ«»EIB&l 0 9fc^5> 
ftSMHi^a. 1 1 2tt*fW«i«#l 1 0 43«fclHBtt^ 

«i i i*3j;tm«fi-S'j^ai o 7 kt>*t>&&#M*t 
ft, 1 1 3«n/u hKjeflsjmws, 1 1 4«a^wB. 
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&«£j£^a, 117 H*MMi-iw&£#a, 1 1 8 \zm 
g#a. 1 1 9 »wwiAfFr**w#a» i2o»w< 

* h5fe3fefls*t«#l 1 3j8±UW5W»l 1 4*S<fcTm#l 

SrSMk* u«>*^9 * — * "i*#a-e*>*. 

[0 18 7] ilBB^^JSV-C, XY^f-^l Oil* 
EttfSl 1 llCJ:oTXY#[&J::»»$*fe*U tefi 
ftiWiS^T&fcftSo 11^-^10 21*, KS&#ai 
1 l^«tStefi»t»^TUfc^tc, &£ft-{*£rfi 1 Jfc5 
fcfeO^ac^l 0 3©K©{g#-^ffi©?i5£££r£r}ijE-r 
5fcft©>b©-e&>5o 

(0 18 8] «EU«Hfe^l 1 0©^#xte, Bft&gJl 0 
5i::K!«S*vfcU— |fT*W-fcJ:*fflra*a^a!l 0 7 
SrfflV^T, S&Sj^x-v^I 0 2(CiS@^ttfc5: 9—1 0 

0 5£ttft!ltP4fe#l 1 0©tf*WfcSfc-e*>5. 

[0 18 9] Bfl(|t£j$#ai 1 61*. JhefflSrtEtefc 
*H-«H*ttx,*£j*U iix^ftftfldlMt^a 1 2 

otz&fefrs. $£{kif?ai 2 o ©rtawcaswc 
a, i «Mt x , t mm ©*s*t x t ©inseasa^si i 

mvmi i 3 ©w/j«jjb«^« 1 1 lfcasfefu wm 

<RimtS:t>tlX. V ~T*—? 10 6 ^2ie>*vS„ 
[0 19 0] ttt, *DJWK«l#*3±tf*©* 1 feJ©M«J 
IOWra8£#ai 1 7 J:»)W*fflN|-fc»£U * 

tt, HW«jflt*B¥ai 1 9tc«toT^a$tt, St 
*#ai 1 8(c^f>tb-5o i©««S:t>i:fci»J|£^ai 

1 8tt, Sfi<b«flr#Sl 2 0©^9p«-^Sr«J|tU 
^7y-^^fll 2 ltCfcoT^&ffctttfr^ai 2 

0 <Os< 7 * — * £r i Witt ^-fb* L «> -5 „ 
[0191] *fc» $«#ti©4tt£©&efe#ffi-5ttJ£ 

ftjBflrftflt#»l 2 0©fcft©.><?*— *«r*TU 

S3W*/8V^S. *r.T?JJtl^tWI#ai 1 8 ©#i#{- o 

[0192] Mx£© «t 5 t-MIP^a 118 t$RBj£ 

2 0©^5^-^Sr^-t-S^x *©fc«>l!i|4»J|t#a 

1 1 8 tefSiaWtfft 1 1 2©*9 f /i'Sr#*.TV»Sj£iS* s S> 
So i2 5W|lf81 1 8©«jStTV*5fW1»*tffcl 1 

2 ©^>^©J12£$yfcg:-e$> 9, jfcS*>MK©<B;Jfc©£ 

5, $£Hj;*^— v>l 0 2 © 1 &©^i(HE— KSr^JtL 
fc, v^fcm&Tt©^^/^*^. E2 5(c*3V^ 

t, mmzomm*— K^xy^f-^i o i ©##, 
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^.7"— v^l 0 2m«t5*#-e&5o 

[0 19 3] ^©X^i/^WXY^lP]©^*^:*^^ 
*3V^-C, ^Bb^^— v^l 0 2te, — m<omW)^t^£ 
■l-ZkHfiX-ZZo Lfei ! -3t, XY^f-yiOl©*) 

[0 19 4] El 2 6*3*^1112 7li, PIDWttSS&fflV 

tfH)2 7T-f*, ^K©fiJ^^©P»Sr3E«t{cW-»-rS3t 
fc, V^tffHflpjISNfel 1 2(d*f-f-5)il5^©v'5 
[0195] 12 2 7 |:*5V^-C, &J150H z ©#Sb^-^— 

S?l 0 2(^511*, mm&:>t>&& : &mb£-&x^2> 

m?1Pt>1>*&. WfeflMc*— #*©i**^fcJ:5Kj* 
flsfc, 1^*^— ^©Wa^SfcaH-SIf— 
20 fbtt, ffiK-*-aiH«-iNfe9, =Be*©ffl«S«-c«, 

»©##!*» B2 8©JB«*j£«*i*svvrfc, j&isoh 

z ©f— ^ t LT«»t^t>ttTVNS 0 
[0 196] Sr. £©J:5fctt«ft»1MW-LIB«i:fc 

k», ^^5l5©?S'a■^«rassrfflv^feHoo$lj®l 

U ^5 Lfe#tet?fi, Mi*©J:5«-. mVtMMtl l 2 

mm&hotz, «^©»*(c^-t-sw(wt>#< 

«IHI««rfflv^fcHoo«o«KflfT?H:, t> £ l M©f— 

[0 19 7] ^r-c, *?&wete, Mj£<z>mmfc&¥f®i 
Sr#itbfcHoo^!J^»(^S-15v^•C, 1J— Jl?*fir*rit-f*fc» 

[0 19 8] HT, Slftl 1 8©$lfESrjy*:&*jKfft 
40 Mi-So »J|E¥«1 1 8^c*5V^rli, El 2 5(^-r#tt 
Sr^-TSfflWSSl* 1 1 2©Kth*7*/i'«TfflVvre]2 4© 
-^ibT-^^h^fll^L, «IpHoofHttpnfl^ff< i t 

iaot> 3fa©5fe€<fc*Mi#a i 20m 

■c, ro$Sttfi¥ai 2 o©^7^-?^7^- 

^^r^#a 1 2 1 fc» 9 , #£fls*MM* 120 «Ffa© 

[0199] nawmfemztz^ mft'<7 *—9x-&>z>& 

50 *©«Sl-<tS#'l4©^ttll-*f Ut>o/U h^ttSr 
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[0 2 0 0] ^©fc^/BV^c^/Wi. ttMR 

[0 2 0 1] S felctt. *&R3J@i LT*f f /Wbfc#5 

[0 2 0 2] *3tSJKWCH:, g »««©#:«> fc£^R 
I/2 £rfig-r5. ^n»itfl^© J: 5 fc, g*Rl/2tt. fH 

R <KX&f-5 » if, han£tt©i«VMM 

[0 2 0 3] LfctfSoT. WRO#9S^SI^J:&mR 
ffl;fcflr£*1MW3Rta!ili*.» WfcUi*«**U#a*:J:-3 

[0204] AittottmvT&i'ftXte.iL&mMJiito'im. 

mtmtVX, B2 8t-R 1/2 ^^fet#<Dg^fitiS 

1 fl@V>t"!H"3¥L7it>©'Cfc'2>o 

[0 2 0 5] ^LTR^EWWJfcjftfiJWd:. *<tve<h/ 
^fflK£i£©fc©«r*:©**fflV' > -CV'>.5 0 R ,/2 Sr^:t 

©— MJStttt^'fb-r^c bfe*SoT. jg-SOfcM' 
— K^SriS&gasfcS. 02 8m -Jr— *1) Ift 
STIiB^^ b$Stt!P^JELfctf!l, *3) tijgiS 

nmc >r—* 2) ©^(cpj^Lfco 

[0206] i© «fc 5 *J*SI9:^^{c*stt 
®-g]-efctt{^ *r©m©SKifll:{*-©R 1/s ©ffi©S§ 

[0 2 0 7] i 5 LT, *Dfflt4j£l$*5J:TJ<-t<0&t>j&® 

ffltt&l 1 2©#tt^tK\ M^©<fc 5K#te©#«S 
fciJ— #*Sr*5ii-S5Sf«flrtlfll#a 12 0 

[0 2 0 8] ±iBfttetofc«*KJ£fc:i3V^T$#e>;ft,.5S 
Jfe^«l«*« 12 0 ©Jflttfttf&frBa 2 9 K^ir. ffllft 
2 l^tSStf^f/W^, 1H4IH£flB-bMJB&4: 

•5, mHi^^-^i 0 2 <Z>1 K£i&3«.i&tf 
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Wtttt, «*©PIDffiMWftf|fT?B:*aT?**v^t>©T?*> 

[0 2 0 9] Jfcfc, r©$^b«f¥Sl 2 0&fflV^ 
*HW*©«H4«r, Sfctefcifi^fclMMi^f 1 — ■: i?l 0 2©S5 
Hk^e— K©*fis*-C£#Ii:Lfc~>-$ a w— v-^yvw 
fcfflV*TW#L;fc. H3 0£S*ffiJ^<Dj3&ft«H£ 
Sr. 1113 l^^fi^^s'7'£«Sr- : etL-?^-f 0 $tefc:EI 
10 2 7*5J:Uf0 2 8^*bfc» ^*©PIDM««St-J:S«l 

[0210] JbE5fej£fls1ltft#« 120 J: ot. Mfe 

«m^SrfflVNfc^*tJtt5Ebt^t-o HI 3 2 |33t£&©PI 

si2oias> 

20 fi[ff«:«>^fW©itt!lEi: HI 3 4 (C^*©PIDtt 

BfiBfcm 0%©i«M'ft:as|Sie>*vc^5 <> r©J;5«-^ 

[0211] fcjs, ±1&fr|(E««TMftW LfcftWPlSfll 

tt» v^i*ixt.fi:*fiJ^i§:fi ; ^5®l^^'ia-r5t©-c 

[0 2 12] «±l&MLfc#^JfeW^-r53amSr*t 
40 «>-5 kSXTOX 5t!i*5. 

(1) enMHItBtJ:oT, *JH»EteJ:SttlB«>^ls 

^©#tt©{4«^#1±S-%a:LT, $W*f^©1S:«^ 
t T Sf«flS«fll#««>/-«5 ^ -if SriiU 0 S i h XC J; 

(2) jQftfl:KiK)^WllSrfflv^HooiwwaifcSr, r^Af'J 
50 5^<«ffc=fe ; tg^{c3l:o-cjifflb, •fi-AaiJ«SW©*i- 
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S4> ftv 7 * — 9 iz£ s^&©^=g $ t V ^ 5 &ffi Sr, 
fW«i?ff«Kitt«*«>eiB±IBHi: K 

s^^i-sw^-fcisitsiaiar • ifS;ita©«iis:igBi-ai 

£fc"t"S„ 

(3) fCsfewHoofyflisiifcfcsjs-^jaiiEiaiiBfcisv^r* 
US, Mf)i^2:4iflt««>ino««ffiS«>inJH^lHl)Bd 

fts. 

(4) «*©Hoo«Upftflf-c*>S«&fr««IW«T?«:3R3lT? 
a#£-ln*iV vc t>. fil feWJH* < *Mt#«fc©*MrtTfB 

(5) it!j|fii«Srfi : ^5*JffliftW-Cfel9^^b> ££*©3I 

(6) ^rajES:^#'lt?r#^:LfcHoo$ij^ia^Sr N BSjfss 
fc*ai*WA*J*taifiv^5^<*fLvMMi»!:3io-cai 
flu ffi*©-ir*fWfii3aifcT?tt3ft«-e#*d»ofc, urn 

Lt, J&&l*ftlHafcft«*ft<5ie*©HooflB«PfttlfC 
tt*3»T?#4*»ofc, jK«*/MH©ft»:Sr*-t-*SeSfls 

[0 2 131 

So r. <a9mm**m#mn*'^~ Kf-< * * a ^©^ 

[BSOflWttKBH 

[Hll] *»?!©»— ©jOSWfcfllS^^5»^©firlKfc 

«>se©fll/j)cm-efcSo 

IB 2] IfH«>ilfrao-^t;y7 V h*3iU!Sf 
(fc*MK»©:7n y ^H-efcs. 
[1213] Affl«jftat?U*W»#H:J:S1WW*©^ny^H 

[0 4 ] jfil^ftfe £tA£tt&ftH8:© h ^~ K*7K: 

H-ra*a;B-c*>5. 

[HI 5 ] »S**IHIJH©-»tffc::7'? v b*J *l«fe«fls*i 
«#©#to6B-C*>S. 

[SI 6] a^«AfflHfcl3rtSffi44B&©«£B-?*> 
IH7] E«Yfc|E«b»»Ka8(tSf6B«iSMM8J:tje*©3F 
[El 8 ] jEKfcSE*)&ftFf= J; S Hooftjfp t f«!feAIKA 
[ID 9 ] 3E«YbK»»»fc4s«t 5KW-*WSr*i- y 
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[BIO] $iJW*f*©tStf*7 ? /l'©JSI^^Sr*-Mll 

[mil] PTj>mtmzx&m&*<onmvu&&<om9i 
*^©*i«iwft-*i-B 

[Ell 2] PlD»«#|;iJ:aiM»»©)^;*yy:/^ 
©»«MWft*i-BlT?*>S. 

[B13] e ©j6v^ ±5 B«|ttS«:©«»»:*HtSr* 

10 [HI 1 4] jQS-ftKJIQ^^iSHooftUffllOcr^^. hffi 
«#©JII«»6:#**i-BT?*>«. 

[mi 5] lEmtmfoftMKxzrioosimcD&mkffim 

*«©«*««# Sr*-rB"C*>*. 

[HI 6] I^fE^^JCJ;5Hoo$ij^(DS^»e 
#©JB«*»tt©«:«Wf Sr^-rm-efc So 

[017] jE^bfEiKj^tciSHoo^j^^^^T 1 
y ^^©SWBOWf SrS-TB-P* 6. 

[mi 8] PIDttflt«t£J:&1MW*©B*tt£*©Att 
»«Ht©SE!WB*fr*-*-B-C«>*. 
20 [SI 91 3E«ft8BI&^fcJ:5Hoc>iW«l*©B*flB£: 
#©JS«iMra©3IM**&*rBT?fca. 
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(57) Abstract: 

PURPOSE: To easily design a non-interference PID 
controller 

CONSTITUTION: This designing method/device contains 
a controlled system setting means 1 which sets the 
dynamic characteristic of a controlled system, a control 
system designing means 2 which designs a control 
system based on the dynamic characteristic of the 
controlled system, a normative model designation means 
3 which designates the 1 -round transmission function or 
the transmission function of the control system obtained 
based on the set dynamic characteristic and the set 
control system as a normative model transmission 
function, a matching frequency designation means 5 
which sets a matching band of the designated normative 
mode! transmission function and designates plural 
matching frequencies in the matching band, a PID control 
structure designation means 7 which designates the 
structure of a non-interference PID controller of the 
controlled system, and a control parameter calculation 
means 8 which calculates an error of frequency response 
between the normative model transmission function and 
the non-interference PID controller and then calculates 
a control parameter of the non-interference PID 



controller so that the square sum of the matching 
frequencies is minimized to the calculated error. 
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